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This reply brief is submitted in response to the Examiner's answer, mailed on July 10, 2007, 
rejecting claims 1-12, 14-15, 20, and 26-32 of the above-referenced patent application. 

Summary of Claimed Subject Matter (37 C.F.R. S 41.37(c)(l)fvn 

With respect to a summary of claim 1, a method for maintaining a backup storage system for a 
data storage system is provided (See FIG. 3). A plurality of data writes from are received from 
an application program, the plurality of data writes occurring between a first time and a second 
time. A backward increment between data on the data storage system at the second time and 
data on the data storage system at the first time is determined based on the plurality of data 
writes from the application program to the data storage system. The backward increment is 
stored. The plurality of data writes is also stored. The backup storage system is then updated 
so that the data on the data storage system at the second time is the same as the data on the 
backup storage system at the second time (See, for example, paragraphs [0032] through [0037]). 

With respect to a summary of claim 20, a method for using a backup storage system for a data 
storage system is provided (See FIG. 3). A plurality of data writes captured between an 
application and the data storage system are received, the plurality of data writes occurring 
between a first time and a second time. Data blocks in the data storage system that were 
changed are identified based on the pluraiit}^ of data writes (See, for example, paragraph [0061] 
and [0070]). The plurality of data writes are applied to an image on the backup storage system 
(See, for example, paragraphs [0070], [0087], and [0119]). A forward increment between data on 
the data storage system at the first time and data on the data storage system at the second time 
is determined based on the plurality of data writes. A backward increment between data on the 
data storage system at the second time and data on the data storage system at the first time is 
also determined based on a plurality of data writes. The forward increment and the backward 
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increment are stored. The plurality of data writes is also stored. The backup storage system is 
then updated so that the data on the data storage system at the second time is the same as the 
data on the backup storage system at the second time (See, for example, paragraphs [0032] 
through [0037]). 

With respect to a summary of claim 26, a system for maintaining a backup storage system for a 
data storage system is provided. A production intercept layer is configured to receive a 
plurality of data writes from an application program, the plurality of data writes occurring 
between a first time and a second time (See, for example, FIG. 2> 240, FIG. 3, 305, and 
paragraphs [0061] and [0062]). A backup agent is configured to determine a backward 
increment between data on the data storage system at the second time and data on the data 
storage system at the first time based on the plurality of data writes from the application 
program to the data storage system (See, for example, FIG. 3, 354, and paragraphs [0063] 
through [0067]). A log file container is configured to store the backward increment (See, for 
example, FIG. 3, 318, and paragraphs [0063] through [0067]). A storage device is configured to 
store the plurahty of data writes (See, for example, paragraphs [0071] and [0072]). A backup 
manager is configured to update the backup storage system so that the data on the data storage 
system at the second time is the same as the data on the backup storage system at the second 
time (See, for example, FIG. 3, 350, and paragraphs [0074] through [0076]). 

With respect to claim 20, the Examiner asserts that Goldstein teaches a method for using a 
backup storage system for a data storage system comprising "receiving a plurality of data 
writes captured between an application and the data storage system, the plurality of data writes 
occurring between a first time and a second time" at CoL 5 lines 44-48 and Fig. 3; "identifying 
data blocks in the data storage system that were changed based on the plurality of data writes" 
at Co! 5 lines 23-48; "applying the plurality of data writes to an image on the backup storage 
system" at CoL 6 lines 6-31; "determining a forward increment between data on the data storage 
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system at the first time and data on the data storage system at the second time based on the 
plurality of data writes" at Col. 3 line 55 to Col. 4 line 50 and Figs. 4,6; [and] "determining a 
backward increment between data on the data storage system at the second time and data on 
the data storage system at the first time based on a plurality of data writes" at Col, 6 lines 6-31 
and Figs. 7-11; "storing the forward increment", at CoL 3 line 55 to col. 4 line 50; "storing the 
backward increment" at Col. 6 lines 6-31 and FIGS. 7-11; "storing the plurality of data writes" at 
Col. 6 lines 6-31 and FIGS. 7-11; "and updating the backup storage system so that the data on 
the data storage system at the second time is the same as the data on the backup storage system 
at the second time." At CoL 6, lines 6-31 and FIGS. 7-11. 

Issue # 1: 

The Examiner has rejected Claims 1-12, 14-15, 20, and 26-32 under 35 U.S.C. 102(e) as being 
unpatentable over Goldstein et al. (U.S. 6,665,815 Bl), hereinafter ''Goldstein" 

The Examiner notes that the scope of claim 26 is not the same as claim 20. The Appellants 
submits that claim 26 was erroneously grouped with group #2 and that claims 26-32 should 
have been grouped with group #1. The Examiner admits the grouping of claims 26-32 with 
group #1 in previously issued office actions and the Examiner's Answer (page 8) when the 
Examiner asserts that "claims 26-32 recite a system for perJforming a sinular method as in claims 
1-12, 14-15 and therefore [are] rejected for the same reasons." 

Appellants continue to disagree with the Examiner's assertions that Goldstein anticipates 
Appellants' claimed invention and, in the interest of compact prosecution, presents the 
following arguments. 
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Group #2: Claims 1-12, 14-15, and 26-32 
Examiner's Arguments under 102(e) 

With regard to claim 1, the Examiner initially asserted that Goldstein teaches a method for 
maintaining a backup storage system for a data storage system comprising "receiving a 
plurality of data writes from an application program, the plurality of data writes occurring 
between a first time and a second time" at col. 5 lines 44-49 and Fig. 3; [and] "determining a 
backward increment between data on the data storage system the second time and data on the 
data storage system at the first time based on the plurality of data writes from the application 
program to the data storage system" at Col. 6 lines 6-60 and Fig. 7; "storing the backward 
increment" at Col. 6, lines 6-31; "storing the plurality of data writes" at Col. 6, lines 6-31; "and 
updating the backup storage system so that the data on the data storage system at the second 
time is the same as the data on the backup storage system at the second time" at Col. 6, lines 6- 
31. 

In the subsequent office action mailed June 30, 2006, the Examiner further asserted that "the 
difference between the two snapshots is the same as a plurality of data writes applied to the first 
snapshot because First Snapshot + Data Writes = Second Snapshot." The Examiner went on to 
assert that "therefore. . . Second Snapshot - First Snapshot = Data Writes or. . . the difference 
between two snapshot = Plurality of Data Writes" and that "Goldstein therefore inherently 
anticipates the claimed limitation." {Office action, 7.) 

As Appellants previously argued, the system of Goldstein never "receives a plurality of 
data writes from an application program" as asserted by the Examiner. The Goldstein 
system takes snapshots of a consistent state of data in the data volume disk storage, 
while system operation is briefly suspended (See col. 3, lines 43-55). By contrast, the 
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claims set forth in the present application teach intercepting data writes on their way to 
storage, without suspending operation (See FIG. 3 and specification [0056] through 
[0089]). 

The Exarriiner makes much of the fact that Appellants admit that the system of Goldstein 
and that of the present invention sometimes yield similar results. (Examiner's Answer, 
11.) From this argument, the Examiner would presumably also argue that a clock face 
with no internal workings which always shows the same time would anticipate a 
working clock, since the two would sometimes agree on the time, i.e., twice a day. It is 
of course not surprising that the system of Goldstein and that of the present invention 
provide similar results, since both are designed to provide backups from which data 
may be recovered in the event of a loss. If different backup systems were to result in 
very different recoveries of data, one would presumably be of little or no use, since it 
would be providing data much more different from the original data than the other. 

But the fact that the systems may yield similar results does not support the Examiner's 
argument, because obtaining different results from the prior art is not a requirement for 
patentability. It is axiomatic that a new, non-obvious method of accomplishing 
something is patentable, even if the result is previously known. Indeed, if different 
results were the test, Goldstein, and many of the prior art systems described in Goldstein, 
would never have been allowed . 

As previously explained, the Goldstein system and the present invention accomplish data 
backup in very different ways. The two snapshots taught by Goldstein, which are virtual 
copies of the disk volume at two different times, are fundamentally different from a 
plurality of data writes that are captured from an application program occurring 
between a first time and a second time, as set forth, in part, in claim 1. Unless new 
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snapshots are taken after each data write, neither the snapshots nor the difference 
between the snapshots are sufficient to enable the recovery of data to any point in time 
based on "receiving a plurality of data writes from an application program/' as set forth, 
in part, in claim 1 . 

While various succedent backups may be made using the difference list and a full base 
state backup (see Goldstein col. 4, lines 26 through coL 5 lines 22), the succedent backups 
are not accomplished by "determining a backward increment between data on the data 
storage system at the second time and data on the data storage system at the first time 
based on the plurality of data writes from the application program to the data storage 
system" as set forth in claim 1. Rather, Goldstein teaches incremental backups based on 
snapshots and differences between the snapshots, which cannot be equated with the 
backward increments between data based on the plurality of data writes, as set forth, in 
part, in claim 1 of the present application. 

Further, Goldstein fails to teach "storing the backward increment; storing the plurality of 
data writes; and updating the backup storage system so that the data on the data storage 
system at the second time is the same as the data on the backup storage system at the 
second time," as set forth, in part, in claim 1 of the present application. The reverse 
increment can be archived for later use (see specification [0036]). Instead, Goldstein 
teaches prior art snapshot techniques (see col. 3, lines 44-55) to take snapshots as 
backups. The difference in data blocks among various snapshots is then utilized to 
generate succedent and precedent backups. Backward increments are not stored. As 
discussed herein, Goldstein fails to receive a plurality of data writes, which thus cannot 
be stored in Goldstein. In fact, Goldstein indicates that the snapshots are typically 
deleted, once they are rolled out (see FIGS. 5 and 6 and col. 5 line 50 to col. 6 line 5). 
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The Examiner argues that "the difference between the two snapshots is therefore the 
same as 'plurality of data writes' applied to the first snapshot." (Examiner's Answer, 
page 12-13) Appellants disagree. Goldstein takes a snapshot and adds additional 
snapshots. As discussed in the Appeal Brief filed on February 15, 2007, snapshots 
represent a static capture of the entire contents of a volume at a single point in time, not 
a "plurality of data writes from an application program to the data storage system." 

The Examiner makes much of Appellants analogy of the difference between Goldstein 
and the present invention as being like the difference between snapshots and video, . 
arguing that "taking videos is the same as taking multiple pictures within a short period 
of time." (Examiner's Answer, 11). But the point of the example was not to say that the 
present invention functions in such a manner. 

Rather, the point of the Appellants' video versus static pictures analogy was to highlight 
the fact that Goldstein cannot recover data to any point in time because Goldstein does not 
"receive a plurality of data writes" nor does it perform or disclose any of the other 
elements set forth in claim 1. Goldstein only captures data at two static times and cannot 
reproduce what happens to the data in between those two static times. Further, there is 
no teaching in Goldstein that a new snapshot is taken each time there is a data write. 
Thus, Goldstein does not teach all of the series of pictures analogized to "a plurality of 
data writes" to generate the video discussed in Appellants' analogy, and thus does not 
yield the result postulated by the Examiner. 

Perhaps a better analogy for the difference between Goldstein and the present invention 
is that of recording a chess game. One way to record the game is to take snapshots of 
the chess board at intervals, a la Goldstein. If the pictures are not taken after every move, 
it is impossible to reconstruct the exact position at any selected time between pictures. 
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As above, Goldstein does not teach taking a snapshot after every move or "data write." 
However, being overly generous, and accepting the Examiner's argument that "video" is 
merely a sequence of still pictures, suppose a new picture is taken after every move. 
Each picture will then reflect the position of the board after a rnove taken after the 
preceding picture. 

Now consider that instead of taking snapshots, one records the moves by means of a 
notation that indicates what is being moved and where, a la the data writes of the 
present invention. For example, in typical notation, the first three moves in the classic 
"King's Gambit" are: 

1. e4e5 

2. f4 

It is undeniably true that if one takes a chess board in opening position and follows this 
notation, one will arrive at the same configurations as shown in the snapshots taken during this 
play. However, the methods of arriving there are fundamentally different and have different 
consequences. For example, consider an attempt to store the record of a game so that it may be 
later reproduced. A hard copy record using notation can fit on significantly less than a sheet of 
8-1/2" by 11" paper; putting a game's worth of photographs on such a sheet will probably result 
in pictures too small to be made out by the naked eye. In electronic media, even using 
compression techniques to store the snapshots will take significantly more space than storing 
the notation. Yet the Examiner would apparently argue that they are the same and that one 
anticipates the other. The absurdity of such an argument is easily apparent. 

In fact, Goldstein describes its own system as a "physical incremental backup" using "a 
base state snapshot and a sequential series of data volume snapshots." {See at least the 
title and the abstract). Goldstein simply does not capture a plurality of data writes. 
Instead, Goldstein "generates a precedent snapshot difference list, generated by 
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identifying the data blocks in any snapshot differing from the data blocks in a 
subsequent snapshot/' which is used to recover files without incurring a full restore. 
The data blocks described by the snapshot difference list are copied to backup storage 
and the snapshot is deleted and file recovery is accomplished by overwriting data from 
a current snapshot list with one or more precedent backups. {See at least the summary) 
Goldstein describes using a "base snapshot" and a subsequent series of "data volume 
snapshots", which cannot be equated to "a plurality of data writes from an application 
program/' as set forth, in part, in claim 1. FIG. 3 in Goldstein describes snapshots of the 
data volume of consistent states . Nowhere does Goldstein describe "receiving a plurality 
of data writes from an application program, the plurality of data writes occurring 
between a first time and a second time/' Thus, the Examiner is wrong in asserting that 
the claimed limitations are anticipated by Goldstein, 

For at least these reasons. Applicant respectfully submits that Goldstein does not 
anticipate claim 1 as it clearly does not teach or suggest all of the elements of claim 1. 

Group #2: claim 20 

Claim 20 recites "receiving a plurality of data writes captured between an application 
and the data storage system, the plurality of data writes occurring between a first time 
and a second time; identifying data blocks in the data storage system that were changed 
based on the plurality of data writes; applying the plurality of data writes to an image 
on the backup storage system; determining a forward increment between data on the 
data storage system at the first time and data on the data storage system at the second 
time based on the plurality of data writes; and determining a backward increment 
between data on the data storage system at the second time and data on. the data storage 
system at the first time based on a plurahty of data writes; /' As discussed herein, with 
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respect to claim 1, Goldstein fails to teach "receiving a plurality of data writes captured 
between an application and the data storage system, the plurality of data writes 
occurring between a first time and a second time/' 

As previously discussed, the two snapshots taught by Goldstein are virtual copies of the 
disk volume at those two different times, not a plurality of data writes captured between 
an application and the data storage system, and occurring between a first time and a 
second time. Goldstein compares the two snapshots to determine a difference list, based 
on the difference between the two snapshots, as discussed herein. 

While Goldstein does describe identifying data blocks in the data storage system that 
changed based on the difference between the two snapshots, Goldstein fails to teach 
"identifying data blocks in the data storage system that were changed based on the 
plurality of data writes." As in the example of the two pictures of the chair, the data 
blocks that change between two snapshots is entirely different from the data blocks that 
change based on the plurality of data writes. Or based on a video of the chair actually 
being moved. As another example, if a data block is written more than once between the 
time of the first snapshot and the time of the second snapshot, Goldstein indicates the fast 
data that was written to the data block, rather than "identifying data blocks in the data 
storage system that were changed based on the plurality of data writes," as set forth in 
claim 20. 

Goldstein also fails to teach "applying the plurality of data writes to an image on the 
backup storage system." Specifically, Goldstein typically deletes or overwrites the 
snapshots taken based on new snapshots (see FIGS. 5 and 6). Thus, in addition to the 
fact that Goldstein fails to teach "the plurality of data writes," Goldstein appears to apply 
only current snapshots to any base snapshot it has stored. "To recover the data volume 
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in the present example, the backups are restored in successive order. The full base state 
backup 130 (B.sub.O) is obtained and subsequently overwritten with the first succedent 
backup 131 and then with the second succedent backup 133. This yields an exact copy of 
the volume as of its second state snapshot 115" (see col. 5, lines 50-54). Further, Goldstein 
teaches concatenating various snapshots. Combining snapshots of a disk volume, even 
with the difference list, is not the same as "applying the plurality of data writes to an 
image on the backup storage system," as set forth in claim 20. 

Finally, Goldstein fails to teach "determining a forward increment between data on the 
data storage system at the first time and data on the data storage system at the second 
time based on the plurality of data writes; determining a backward increment between 
data on the data storage system at the second time and data on the data storage system 
at the first time based on a plurality of data writes; storing the forward increment; 
storing the backward increment; storing the plurality of data writes; and updating the 
backup storage system so that the data on the data storage system at the second time is 
the same as the data on the backup storage system at the second time." Assuming that 
"the forward increment" may be determined from the difference list the, Goldstein 
determines a "forward increment" based on the difference between the two snapshots, 
not based on the plurality of data writes. Assuming that "the backward increment" may 
be determined from the difference list the, Goldstein determines a "backward increment" 
based on the difference between the two snapshots, not based on the plurality of data 
writes, as discussed herein. Thus, any increments determined in Goldstein do not 
indicate what happened to the data between the snapshots and thus cannot be utilized 
to recover the data to any point in time. Further, any increments discussed in Goldstein 
are not stored, but are overwritten, as discussed herein. 
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Appellants argued that a reverse increment can include individual data writes that can be 
applied to the application's image~i.e., the production image, replicated image, or read/write 
snapshot of the replicated or production images, as one transaction to restore the image from 
the second time back to the first time. The forw^ard increment can then be applied in part, or in 
its entirety as one transaction to roll the image forward from the first time to any point in time 
up to and including the second time. Specification 10036]. Thus, while the production image in 
the present application may include a snapshot, the reverse or forward increments comprising 
individual data writes, unlike the additional snapshots and difference lists taught by Goldstein, 
are utilized to roll the production image forward or backward to any point in time, rather than 
to a time determined according to when the snapshot in Goldstein is taken. 

In the Examiner's Answer mailed on July 10, 2007, the Examiner argues that since Goldstein 
states that an "important characteristic of the physical incremental backup is that only those 
data blocks that have changed are copied" and that "only the data block containing the updated 
record, and possibly affected index blocks, are backed up", "Goldstein therefore teaches the 
step of 'identifying data blocks in the data storage that were changed based on the plurality of 
data writes/" However, the disclosure of the copying of data blocks in Goldstein does not 
equate to actually "identifying data blocks in the data storage that were changed based on the 
plurality of data writes." In fact, as discussed herein, Goldstein utilizes snapshots, which are 
static captures of disk volumes, rather than a plurality of data writes . It is clear error to assert 
that "data blocks that change between two snapshot is the same as data block that changed 
based on the plurality of data writes" since the changes between two static disk volumes are 
different from changes based on captured data writes unless a new snapshot is taken after every 
data write. In fact, Goldstein discloses comparing snapshots to produce a list of blocks that have 
changed between the snapshots so that those blocks may be copied into backups, the snapshots 
representing consistent states of the data volume in disk storage (see at least FIG. 1). Clearly, 
the process disclosed in Goldstein is not the same as "receiving a plurality of data writes 
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captured between an application and the data storage system, the plurality of date writes 
occurring between a first time and a second time" and "identifying data blocks in the data 
storage system that were changed based on the plurality of data writes." 

Finally, to equate snapshots with data writes is clear error. Goldstein admits that a snapshot is 
generated from a data volume consistent state, rather than capturing data writes "in transit 
from the application layer... to the storage device layer." (see FIG. 1 of present application) 

For at least these reasons. Applicant respectfully submits that Goldstein does not 
anticipate claim 20. The foregoing anticipation criterion has simply not been met by 

Goldstein, 

In view of the remarks set forth herinabove, all of the independent claims are deemed 
allowable, along with any claims depending therefrom. 

Respectfully submitted, 
Gregory A. Becker et al. 

Date: ^//V^^ By: /^^Sg^ ^ ^^^l^^^ 

Kenneth M. Kaslow 
Reg. No. 32,246 
Carr & Ferrell LLP 
2200 Ceng Road 
Palo Alto, CA 94303 
TEL: (650)812-3465. 
FAX: (650)812-3444 
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CLAIMS APPENDIX (37 C.f.R. S 4137(c)(l)(viii)) 

Claims on Appeal: 

1. A method for maintaining a backup storage system for a data storage system 
comprising: 

receiving a plurality of data writes from an application program, the plurality of data 

writes occurring between a first time and a second time; 

determining a backward increment between data on the data storage system at the 

second time and data on the data storage system at the first time based on the plurality of data 

writes from the application program to the data storage systems- 
storing the backward increment- 
storing the plurality of data writes; and 

updating the backup storage system so that the data on the data storage system at the 
second time is the same as the data on the backup storage system at the second time. 

2. The method of claim 1, further comprising: 

determining a forward increment between the data on the data storage system at the 
first time and the data on the data storage systern at the second time based on the plurality of 
data writes. 

3. The method of claim 2, further comprising: 

associating the backward increment with the forward increment. 

4. The method of claim 2, further comprising: 
storing the forward increment; and 

storing an association of the backward increment and the forward increment. 

5. The method of claim 1, further comprising: 
storing indicia of the plurality of data writes. 
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6. The method of claim 1, wherein said updating the backup storage system comprises: 
applying each of the plurality of data writes to an image of data on the backup storage 

system, thereby recreating the data on the data storage system at the second time. 

7. The method of claim 6, said applying each of the plurality of data writes comprising: 
updating the image of the data stored on the backup storage system with the plurality of 

data writes. 

8. The method of claim 1, wherein said updating the backup storage system comprises: 
optimally applying the plurality of data writes to the backup storage system, thereby 

recreating the data on the data storage system at the second time. 

9. The method of claim 1, wherein a difference between the first time and the second time 
is a predetermined time period. 

10. The method of claim 1, wherein a difference between the first time and the second time 
is a variable time period. 

11. The method of claim 10, wherein a difference between the first time and the second time 
is dependent on the rate of the plurality of data writes. 

12. The method of claim 7, wherein a difference between the first time and the second time 
is dependent on a quantity of the plurality of data writes. 

13. (cancelled) 

14. The method of claim 1, wherein said updating the backup storage system so that the 
data on the data storage system at the second time is the same as the data on the backup storage 
system at the second time includes applying the backward increment to an image of data on the 
backup storage system, thereby recreating the data on the data storage system at^the second 
time. 
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15. The method of claim 14, wherein said updating the backup storage system so that the 
data on the data storage system at the second time is the same as the data on. the backup storage 
system at the second time includes applying an individual data write to the image of data on 
the backup storage system, thereby recreating the data on the data storage system at a point in 
time between the first time and the second time. 

16-19. (cancelled) 

20. A method for using a backup storage system for a data storage system comprising: 

receiving a plurality of data writes captured between an application and the data storage 

system, the plurality of data writes occurring between a first time and a second time- 
identifying data blocks in the data storage system that were changed based on the 

plurality of data writes; 

applying the plurality of data writes to an image on the backup storage system; 
determining a forward increment between data on the.data storage system at the first 

time and data on the data storage system at the second time based on the plurality of data 

writes; 

determining a backward increment between data on the data storage system at the 
second time and data on the data storage system at the first time based on a plurality of data 
writes; 

storing the forward increment; 

storing the backward increment; 
storing the plurality of data writes; and 

updating the backup storagie system so that the data on the data storage system at the 
second time is the same as the data on the backup storage system at the second time. 

21-25. (cancelled) 
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26. A system for maintaining a backup storage system for a data storage system comprising: 
a production intercept layer configured to receive a plurality of data writes from an 

application program, the plurality of data writes occurring between a first time and a second 
time; 

a backup agent configured to determine a backward increment between data on the data 
storage system at the second time and data on the data storage system at the first time based on 
the plurality of data writes from the application program to the data storage system; 

a log file container configured to store the backward increment; 

a storage device configured to store the plurality of data writes; and 

a backup manager configured to update the backup storage system so that the data on 
the data storage system at the second time is the same as the data on the backup storage system 
at the second time. 

27. The system of claim 26, wherein the backup agent is further configured to determine a 
forward increment between the data on the data storage system at the first time and the data on 
the data storage system at the second time based on the plurality of data writes. 

28. The system of claim 26, wherein a difference between the first time and the second time 
is a predetermined time period. 

29. The system of claim 26, wherein a difference between the first time and the second time 
is a variable time period. 

30. The system of claim 29, wherein a difference between the first time and the second time 
is dependent on the rate of the plurality of data writes. 

31. The system of claim 26, wherein the backup manager is further configured to apply the 
backward increment to an image of data on the backup storage system, thereby recreating the 
data on the data storage system at the second time. 
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32. The system of claim 26, wherein the backup manager is further configured to apply an 
individual data write to the image of data on the backup storage system, thereby recreating the 
data on the data storage system at a point in time between the first time and the second time. 
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